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wmm 



[*M*r3 * ym-mm x ) 




(CH 2 ) n (X) 



(1) 



) ^^;i/-2, 5, 7, 8-fb7^f;V^DY>-6-t-;K'SSf^l 

MM. 

[0 0 0 1] 
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[0 0 0 2] 
[0 0 0 3] 

<Z>E#J tt^aS^Til^ttl 9 9 7^4M2 5 BSB?fffl6 2-6 6 JCf&) „ 

2±&mmmtm^zi&fe*nm?z£ : b3i>x.fi>ftT^z>o (Ross, r:t 

he Pathogenesis of atherosclerosis: a 
perspective for the 1 9 9 0 s : Sc ience, 3 
6 2, 801-809 (1 9 93) ) 0 in v i v o lCfctt<5M:L D 

fc&MX^Mm&ltMftlZ^vm&tfUWZftrit^Z (Steinberg, D 
. , et al. :Beyond cholesterol :Modifica 
tion of low density lipoprotein that 
increases aetherogenicity:N. Engl. J. 
Med., 320:915-924 (1 9 8 9)). 
[0 0 0 4] 
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1 1 -0 2 5 3 9^ 



fg^tlTV^S (Sampath Parthesarathy, et al. : 
P r o b u c o 1 Inhibits O x-i d a t i v e M o d i f i c a 
tion of Low Density L i p 10 protein: J . CI 
in. Invest., 77:641-644 (19 8 6) fifi) „ Lfrh. Wi% 

■tfM&>bfrt=.£&>%fcni$& (Cynshi. O. , et al. :An 
tiatherogeneic effects of the antiox 
idant BO — 6 53 in three different anim 
a 1 s mode 1 s ; P*r © ;c .\ N -a t %':: A% a b c i . U S A . , 
9 5: 1 0 1 2 3 - 1 0 1 2!8 ( 1 9*9-8) ) , L ;D L gWUZ^MWltM £ bt 

#i &>tix v>*n?# e , #11 -x- v brv>s 

& * o hi^^l px <&m$i&» l d L;^4fi^&?^ts^^ ft&mm 
, ifff^iiis* <fc v n ^ 7 - v \z. <fc o t mit mmnz: siticio 

^i^#BS#bTV\£ £#*_io*lTV^ (Steinberg, D. ,et al 
. :Beyond cholesterol:- Modification of 
low density lipoprotein that increa 
ses aetherogenicity. N. Engl. J.Med., 3 
2 0 : 9 1 5-9 24 (1989)) „ of ^ LDL C^^b^^CgP^liL D L 
*r«ST?*8£ b fc!Stt»*t£ £ ^ Tit^ *l<5 d £ LDL CD$fcfMfS!Hc ft, 

LDLt £ fa £ ^ tl & totg&W&k&m&&® X £ „ £<fe,0.L D L *ffiTf £ 

f>LD L &R&»i-*©lC»b;MBK##T?£fcV^^;fc&*l«>. 
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[0 0 0 5] 

7- 1 1 8 2 8 7#&3S) Q i^nv;-;i/Si^it f^t&fcif # ^ ^E-efe 

[0 0 0 6] 
[0 0 0 7] 

Sir «35fcttJR*ft^ B&fc «fc tfii&*3a * r £ & 5 o 

[0 0 0 8] 

[0 0 0 9] 

Bp-fc, TIB-jR* (1) 

[0 0 10] 



£iiSE#2 000-301161 
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• 



lit 21 



R 




(CH 2 ) n (Xta» 



(1) 



[0011] 
[ 0 0 1 2 ] 

*mw&& fc, Mia? a w ~/i/mtfN*£ ^ ( a - D ^ JOm tr^ 7 
^^ ;l/ _ 2 , 5, 7, 8 - T>5jlfME?> - 6 -^--;H?%SttflHS&lIlRS! 

-fk^ Kfe J: 

[0 0 13] 

[0 0 14] 
[0 0 15] 

[0 0 16] 

UIB-«^: (l) Jcfc^T, R 1 , R 2 , R 3 . R 4 fcitfR 5 ©tt7;^ 



&fl# 2000-301161 
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. Mz-it* x^;i/«, yptr;i/S, jvfu&vm* ^/HE, >rv 

^vof-MI, ^s/^S, 

r 5 ©<s»r^/i/*i:bTtt, mmm*m#i~s. #*u<tti~6©.is«y 
, -fy^y/i/lk auum> >f fcTAn>f/i/£k ^^-b-/^r;i/ 

, #^h-x, -7zi-^, **/U-7^ 

, y^KT^-;*, U^rV-X, Utf-X, 7D-^ 7;i/hD- 

y/^rr-^ottSlitf^tf&Jis. xot'jdij^iiibTH _tia# 
ttflBftys'/vtk »*u<»k*jr j ? : »*«i~i o©ffi«rs/^3S*^iSSis*iT 

V^*>J:V^. $e>lC n«0~6. # £ b < & 1 ~4 G>M%CV2b U > mtt 1 ~ 6 

bv>M£bT&, 2- (o-D-^nbT^y *^;i^-2, 5, 7 

) *?-;i/-2, 5, 7, 8-7"b^*^^n-7>-6-^--;b. 2- (0-L 

-7=itf 2, 5, 7, 8-fh7if;i/^n-7>-6-^- 

;K 2- (a-L-5^;^7;^) ^f/l/-2, 5, 7, 8-^h^*^;i/ 

^ov>-6-7f--;i/, 2- (e-D-*t/u\*^s i/fr) *^;i/-2, 5, 7 
, 8-fh5^fMn7>-6-*-^, 2- (i8 -D-^vntf^y 
^^;i/-2, 5, 7, 8 -^h^*f-;i/?av>- 6 -^--;k 2- (0-D- 
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7;i/^h77;^;i/) ^f;v-2, 5, 7, 8 — x- dt>- 6 -a- 

-;K 2 - (a -D- V>7 tT^y ^^-A- 2, 5, 7, 8-fh7^f 

[0017] 

*»#Jcfflv> fetia ^n7;-«#«, «Aii#W^=7 -1 1 8 2 8 7 # 

45i«K:.8a«® J: y,- Tffi— «5£ (2) : 
[0018] 




[0019] 



R 1 , R 2 , R 3 , R 4 , R 5 R&nttWsmtmmT'&Z) T? 
[0 0 2 0] 

n-n, (JKT. i"2 -«&y;i/=2-/i/j fcvO) &<&$atf)#ftT*&y, MA. 
tf, 1-4 3 7 5 5 1 -4 9 1 3 5 #&$W£t£ ffl^k $ *l 

#SfetCJ: y#33£#T*££ 0 (2) R 1 , R 2 . R 

3 &t>*R 4 R 5 jtoMUK^Tf&y* nAU^5 2-Si7;i/3- 
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[0 0 2 1] 

mourns <t o Tar©«fc o izm l v>„ 

(a) ^J\sh~*frb~?)VhT h^Jr-X&Wfr hrfrU :J$g&C*f UTtta - 

(a-glucosidase, EC3. 2. 1. 20) £#Jg2 

Saccharomyces sp. ) fi3fe© a - £Ol/3 if, t'Jl>* 

;V^«Xl^^#ttl?0^ y*n7>ft7 "fen fcM S/X (Saccharom 
yces cerevisiae) a - 3Z.WWk^B&.£ 

ttSSW "/ — — 3tf— (Aspergillus niger) 

a -£Ol/nS/#*-iz\ |fl)tiill^^ti© 1 7*H7>ft^I (S a c c 
haromyses sp.) fi3fc© a -y;i/3i/^-t*, i/^V (S I GMA 
) m&^-iJ- ^f-Xh (Bakers yeast) fi^fctf) a -£Ol/=i$/** 
-if, S^JIT^M (Bacillus) a - #-if ^tfmif £ tl 

4 — a — D— glucanotransferase, EC2. 4. 1. 25) 

(2) 2-g^r;i/zi-;i/ica -^T*y;i/a-^^s^^«v;i/h^i; :Jsfii^ 
v;i/h^-y=r«, «ran£»», il&ifc^>^af^hy> (a, 0, r) 

&£lC*f LTltist? Df^r^ h l> > tf)Vjj J h^>^7ac^-if ( c y c 1 o d 
extrin glucanotransferase, EC2. 4. 1. 19 

-3 1 Vfe v>X (Baci 1 lus macerans) fi5f£0)£/# Dir^f 

^ T^^rT Dit — (Bacillus stearothermop 
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ffifiE4f 2 0 0 0 - 3 0 1 1 6 1! 
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hilus) »'>^nf^^b'J>mn7>^7i7-t*, ^-©ffilC 
liA^;!/^ ^jtfr-U «?i>,(Baccillus megaterium),^ 
-9--^tol^>^ ATCC 9995 (Bacillus circu 
lans ATCC 9 9 9 5) ffi^i/^nf^FX f 'J h7>^7 
a: ^ - £*##lf e> *l£ c 

( 3 ) 2 -g,£&r;i/3-;wc jS - 401/ 3 - * £ i£"g> : 

□f*|(C*f (/3 - g 1 u c o s i d a s e , EC 3. 2 

. 1. 2 1) fcflsJS;gS**£fc#3*LV*. 

(b) y >^#^ET©irn bf^-^lc^fL/Tli-fen tf^--^. jfc*3fcU5— £( 

cellobiose phosphorylase, EC2. 4. 1. 20) 

(a) ;* >; \£*^X2Lftl*?7 4 y-^3&^iC^LTIia.^^^^ ( 
a - g a 1 a<e t o s i d a s e, EC3! 2. 1. 2 2) 

(5) 2-mmr)vzi-Mz$-m^x^^i7 h-xiit.^f§i^: 

(a) h-XfcKlC^bTte/S -jtt?9 (/S-galactos 
idase, E C 3 . 2. 1. 23) d L 

(b) T^tf ^ ^^^^>^iinc*fUTlix> K- 1 , 4-/5 -tf^Vf-r-H 
(Endo-1, 4-j8-galactanase, EC3. 2. 1. 89) £ 

( 6 ) 2 - tt&T ;i/ n - ;v iz /s * M#T* *7 ^ ? h - x^S^^^^s^ : 

^ - if ( 1 e v a n s u c r a s e , EC2, 4 . 1 . 10) £>fi2ffi3i±£ 3 £ 

(b) S/sttKjtf h75;^^-^ (j8-fructofur 
anosidase, E C 3 . 2. 1. 26) fc^ffi £i±-5 Zl £ bV^ 

(c) >f 2 y >££lC*fbT&-f ?. y hh5>^7x7-t* (inul 
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in fructotransferase, EC2. 4 . 1. 93) Sr^M $ 
[0 0 2 2] 

oTI&S^ i^.H — (1) *P<Dmtfil'V3b&9U'?S -JUWM&ittra 

s K#8F*b<ttJ§s*i*. ^«**©»in»iKtt. i~5 0 (v/v) 

[0 0 2 3] 

(w/ v) %, L< &3 0 — 6 0 (w/v) %Tffe5 D pHtt4. 5 — 7. 
5, #£L<&5. 0-6. 5^5. 0-7 OTC, ^^b<l±3 

0~6 0t)t^5. SJSi$rattl~4 OWflS. jff*L<tt2~2 4 W7?*S. 

<su cine* yj^tfffe-iwsiiittvx^s-efejai 

[0024] 
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mmt&mmmm&mmzi-s o (v/v) %, 

t5~35 (v/v) 2-W:1&TJl'n-;V(DmmZfcJfcW.tplZiS^T 

, ^^iS ; fob<^i^4^iC3£v^^v^^iS^c•tsz:^^M^ bVA 0 

[0 0 2 5]- 

, r) fc£##*L<We>*i«&. t0l|ttl~7O (w/v) °/ c> 
tt5~5 0 (w/v) %T&£ 0 PH»4. 5 — 8. 5, #£b<&5. 0~7 
. 5t'feS„ RfS^Ktel 0-7 0 TC, ^Jb<tt30~6 0TCT?&*. 
|gai~6 0l§^ ^tl<tt2~5 0iTO5„ fib. £*l 

— if (E C 3 . 2 * 1 . 3 & tfltoCMN|fe4e?3P «fc3g> T," — ( 1 ) 
m# 1 T*2b&J? ®Zi?^^jUmm$^W -®»MJC5^W: 
2 0 ~ 7 0 X)V U <4$@ rO 6 0 ¥ jRj^W^ftt<0, * 1^40 B*|S8, 

#£b< ti l >~ 2#;ffl!MMfeB^tifc^Z3fci> ®^fi»^!©^«lil©*tC <fc »; 

(1) ^©m^lT'feS^nv^-^Bglfii^l^M^T^e)^^. 
[0 0 2 6] 

— «5£ (1) tf©m^2T*«>^^nvy-;i/@H«lf*:$:#-5^tCti, _hgB£l|lJ| 

•5 — ^ ( 1 ) IC m #~1 j&* 8 fiW!|ii»Wf "^07;- ;i/SB 
«#Cl8-r$7-^'(EC3. 2. 1. 2): £ii>S ■£ £ tC J; »J , -JRsS 

( 1 ) &C m.J&Si ££&2-e&£?OT7- ;i/®B*»P<£> 2*##*g> *l « . 3 © 
H0SfSjaStt2O~7OlC, ^*b<li3 0~6 01CT^tJ, j5JSB#F^&0. 

^Kiil~2 4H^T'fe5 0 fiU Zltie><D^#tt^ffi-rS 
#fR*tcj:»J|&*£:gttS. jB-y$9-i?&3affc<Z>iftti. X A D Ofr^V $c 
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& (i) icfc#5m#i -e&s? a? j n*. 

[0 0 2 7] 
[0 0 2 8] 

&mm & "en&m -t & ^±mmmmm n mm&mt & f? e> 3 1 k ^ o x 

> S6^il-tS^D^y-;i/BH«g^^lS^T'#e>ti-5 (»9 -24 9 6 8 8 
9-176174 . 
[0 0 2 9] 

[0 0 3 0] 

±mJxfo K £ T mm £ *l £ 6 &0zK^g £ ««.-T § tf^g £ L/ T 
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[0 0 3 1 ] 

? x — jimm^mm^^t w y * wrrt+ -r ^ tf ^ *u # 

tt», T-fe^bS, ^>^-/-f;i/& t^n>f;i/S, *n nrtf^S^t; i/^r 

* s> y t>* h y ^ © oq - ^/^tits if e> *u # t? t> y ;i/ 

2 j — — 

[0 0 3 3] 

=6 ;i/Jfc# 1. 0~1. 5, #£L<&1. 3#<fcV\ &m& 

[0 0 34] 

- h y :7;i^n* # yxjV7frym» ¥*^;v*?-)\,^#x;v7is— t? h y y=y- 

«tt5~3 01C, #£L< iil 0~2 5 8 C#J:<, £f&Wl2~4 8m 
[0 0 3 5] 
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MS &*SMfc-*- mj ;n£&BM?T?iBHRS-r * - £ * y * 2 

- (0 - L- 73bf^7 $//!/) 2, 5, 7, 8-ff7^f;i/^07> 

_ 6 _^-_ ;K 2 - (a - k?7; 2/^/) 2, 5, 7, 8 "X" 

h7^fMn7>-6-^-A, 2- (is-D-^rJ/ntr^y^) 

2, 5, 7, 8-fb7^f;^a7>-6-t-;i/^^#s-t^t§ (# 

jgg¥ 10-75599 #) „ 

[0 0 3 6] 

, SftTlV^Stt (»100g/10-0ml) fc^U ^t3^»tt»C%*tf ( 
tCfcSgPTy- ^ l/ftift fr tA , M V *Bggg M W feffi A- * < ^ E t & S 

[0 0 3 7] 

ff $ $ n <5 £ Ite b * M:SgaS±flF» 3ftS*fflK:*#%b<H:»»bfc 
bT, gn»*fctt*«pftcMica^t6. 

[0 0 3 8] 
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> wcm mm > am ts & TfmmMm&mmmtim-tzz.'t fc, 

?g® * £ teim© a 9 ^ > # -J -fe /H9*€ ffl v n t ^iwi/aim u t v v 6 ~ e> 
n y -?m« .a: -u ^ ;«^©^§g#i £ rsr 1 t- ^ s„ 

[0 0 3 9] 
[0 0 4 0] 

o 

[0 0 4 1 ] 
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-mmzi*. ^©iiictbto. i~iooii%, &&l<&i~ 

ItC#btl~10 0li% ^il<tt5~9 0li%tS'J, *ftP«!^S 
ft*»<&tCBU MTO^SlCftbT 0. l~9 0^il ^b<»l~80 

[0 0 4 2] 

^n^y-^ffi«#©ia^*i!l*T?. o. i~ioooomg/k 
tc&, *nvy-;i/S!*#©#^*ife#^ o. oi~iooomg/kgftI 

/HOa^4lC3&€»<fce>lC 1 H 1 — 3 EIlC:£#Tig#£*l£ = 
[0 0 4 3] 

[#iifeM] 

^^^fe^^^ttlrn lyX^P-;i/Jfil3S© : E-7 r ;i/'e*>SWHHL (Wat an 
abe heritable hyperlipidemic) tf-fr^f £JSV>£: 

E) -e*U »ratC*W*^*^«fefettS t ud e nt©t-«3tJCj:yffofc 
[0 0 4 4] 

^07; -;i/@E)6i#:£:LT, 45IH¥7- 1 1 8 2 8 7 -&&#©£I6#9 1JC8B«. 
©^ST'^jI L fcTSE^ (3) T^£*l5 2- (a -D-^l/nlfvy ^>;i/) :* 
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5, 7, 8 — if" h7^fJ^D7>- 6 (TMG) *m^fc 

o 

[0 0 4 5] 
lit 4] 

CH 2 OH 



CH 3 

[004,6] 

1. 

tttt^tt, AW«f©3a»3^7a#-eiifiJ:lJS|||©N e w Zealand W 
hite (NZW) ^^7-9-^ (S P F : :fcii|^><;i/X8c5££tfc) £^jgfc<fctf 2 

JiLfco (9Ii) ©#SttHtt*6#l. 8-2. 2kg, jgtf 1 . 

6-2. OkgT'feofeo ttfttt^JBIfflSraiCT. ffi£2 0~2 61C % *B*fM 
14 0-7 0%, tfefcciaafi 0-20 ta/^ra; HIWI*£ISH 2 B#|tg*<:' 7 : 0 0 ~ 
19:00) ©IBBBWlCfilJtbfe^y-^iaW^rt^^^^U^JB^y^tcaRiB 

[0 0 4 7] 
2. J: 




OH 




CH 3 



-TGH 2 
CH 3 



(3) 



1 7 
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fe»J100g/Htltl 2MfS4£§9tf-!*-3 J lC-#;*.£r £T% TMGfc&PgJfc 

ic^bj®^sit^t)0$: i353fcy ioo g/3fciti zmm&mw^z. 

[0 0 4 8] 

3. mmf&ts&&wito& 

[0 0 4 9] 

4. jfinR^b^wttSfeitfitaaDe 

a^Hf»tJf, S#4. 8»t3J:tf«#«il*B (12MS) JC1 2^ra«ftAS*fe 

^TSUCStSB^Automat i c analyzer (7 3 6- 2 0, 

[0 0 5 0] 
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[361] 







(GOT, GET) 


j s ccwvmfi 


7 toil 97^77^^ 
(ALE) 




(LDH) 


W*r obi e<w s«k *i — 

L a Dju : e;s $S ** 


(ChE) 




(ALB) 


B CGft 


(T-CHO) 


CHOE R • CHOOD • 
EMSES 


(TG) 


GK • G-3-POD • 
EMSE& 


U>flSfl 
(PL) 


HSDAS 


(HDL — CHO) 


'} S'^^W " " " " 


[0 0 5 1] . 
[*2] 





(mi 

(kek 


GOT 
(mU/nl) 


T-CHO 1 - 
(mg^4W*S 


TG 
(mg/dl). 


PL 
(mg/dl.) 


HDL-CH0 
(ng/dl) 






1.9±0.1 


20.8±1.7 


49±5 


79±8 


83 ±6 


21 ±2 


12JSB 


3.0±0.1 


32.5±3.9 


3015±432 


319±87 


86 ±103 


39±7 


TMG 




1.9+0.1 


20.4+3.1 


52 ±5 


64±9 


94±7 


22 ±2 


12 M 


2.9±0.1 


19.7±2.2* 


2628 ±148 


250±76 


851 ±42 


33±5 



* p<0. 0 5vs3>hD — )]/fff- 
[0 0 5 2] 

5. yjK*>/**#tff 

l&Mcfc U ifiltttt 10ml U 3»^«-b fcJfaaiKo V^T B e c k m a n 

L- 7 0 K (D — # — ;Beckman70. ITi) &I^H a t c h£i:tf 
Lees (Djj&iZ £2>M&fo-frM& (Hatch, F. T. , and Lees 
, R. S. (1 9 6 8) Advan. Lipid Res. 6, 1-68) JC J: 
»J. {SitlfiU ##>/\ 0 ^(l. 0 0 6<d<l. 0 6 3)&^IU LDLIi)© 
U l/X^n-;i/*&zi L/^5 L n-;b^-^ri/^*--fe* • DASO^tCj:^ HDL- 
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[0 0 5 3] 
[*3] 





LDL-CHO 
(mg/dl) 


LDL-TMG 
(jug/dl) 


3>MHk 

m 




17±3 


0 


12 


630±83 


0 


TMG 




18±3 


tftHVCS? 


12 MR 


620 ±34 





[0 0 54] 

— l 2iItEU %yzf#-J\/3 Omg/k g</jJKJKirtia^t»:j:srt5»T»c*5^ TIE 

>ifefe€:fTV^^»JR]Bflt*©fll««:*©iS«)*ffiftt (surface inv 
ol vement (%) ) SrH-flM&aiV? h (N I H Image Freew 
are) £J§ v*T#«>;£:. ^5:^4 JC**?". 
[0 0 5 5] 
[3*4] 





Surface involvment 
(%) 


3>HHWff 


79.7±3.2 
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